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By Fourier's theorem and the general theory of disturbed equilibrium, we know that the complete solution of the present problem may be decomposed into partial solutions, for any one of which the variable quantities considered as functions of x vary as eikx, as functions of y vary as eik'v, and as functions of t vary as eint. The wave-lengths of the disturbances parallel to as and y are \, V, where X = 2-7T//C, V = %7r/k'.
The introduction of these suppositions into (1), (2); and (3) leads to
iku + ik'v + dw/dz = 0, ........................... (4)
k§p — — n<ru,    k'$p = — nav,    dSp/dz = — gp — ino-w, ............ (5)
inp + w dcrjdz = 0 ............................... (6)
Eliminating u and v between (4) and the two first of equations (5), we
get
i(kz+k'z)Sp-no-dw{dz = Q ......................... (7)
Next eliminating Sp between (7) and the last of equations (5), we find
0 ................ (8)
Finally between (6) and (8) we eliminate p, and thus obtain
or, as it may be also written,
d?w_ (]2,j,2} dzz     ^°      C ' W
(10)
^   '
We will first apply this equation to the well-known case of two uniform fluids of densities Oj, o-a, separated by a horizontal boundary (2 = 0), and for brevity we will omit to write k'. For both regions of fluid, the general equation (10) reduces to
f?-^0- ..............................<">
of which the solution is
By the condition at infinity, we are to take for the upper fluid A = 0, and for the lower 5=0. Moreover by continuity the value of w must be the same for both fluids at the separating surface. Thus we may write for the upper fluid w = B e~kz, and for the lower w = B ekz. The second boundary condition is obtained by integrating equation (9) across the surface of transition. Thus
d™~\     9& ,______v     n.ds upon whatir, e.g. by a screw, whose momentum shall balance tti weights to be supported.     If v denote the velocity, S the section of tl: stream, p the density of air, the momentum generated in unit time is Spv and the work done in the same time is ^Spv3.    Thus if gM be the who weight sustained,
